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J. Holdsworth* 
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Objective: To compare local with national management and outcome of critical imb ischaemia (CLI). 
Design: Use of nationally identified management groups for allocation of local patients. These were: revascularisation, 
primary major amputation, medical~minor su gical treatment and no treatment. 
Material: All admissions with CLI for the 5 year period January 1990 to December 1994. 
Results: Local compared to national revascularisation f 43% vs. 63%, primary major amputation of 18% vs. 16%, 
medical~minor surgical of 20% vs. 8% and no treatment of 19% vs. 13%. During the fifth year 59% of limbs were 
revascularised. Fewer patients died in hospital locally (8% vs. 14%), particularly the group having no treatment (9% vs. 
44%), but by 6 months only 58% of this group had survived. Local compared tonational hospital limb salvage of 76% vs. 
68% and patency of revascularisation f 86% vs. 75%. Of the revascularisations a low rate of percutaneous transluminal 
angioplasty (PTA) was noted locally (16% vs. 34%) and more grafts were being taken to above-knee popliteal artery (26% 
vs. 13%). Crural grafts were revised to a secondary amputation i  42% 
Conclusion: Although differences were observed between local and national management of CLL overall acceptable 
outcomes were being obtained locally despite there being an identifiable deficiency in the availability of radiological services 
with regard to urgent PTA and thrombolysis. 
Introduction Methods 
Critical limb ischaemia (CLI) is an urgent condition 
which, without some form of intervention, is likely to 
lead to the loss of either the leg or the life of the patient 
and which accounts for a significant proportion of the 
work of most vascular surgeons. In 1995 the Vascular 
Surgical Society of Great Britain and Ireland published 
the results of a prospective National Survey of the 
hospital management and outcome of this condition. ~
For the purposes of this study CLI was defined as that 
degree of ischaemia which would have been likely to 
necessitate amputation i the absence of revascularisa- 
tion and included patients with both acute and 
chronic limb ischaemia. For the first time, this survey, 
provided data against which individual surgeons 
could assess their own results for managing CLI. The 
aim of the present paper was to compare with the 
National Survey the management and outcome of 
patients with CLI presenting to a district hospital 
served by a single vascular surgeon. 
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A computer database, developed in CA-Clipper 
(Computer Associates) and in which all patient dis- 
charge summaries were prepared and stored, was 
interrogated retrospectively for information on all 
admissions to hospital with CLI for the 5 years 
January 1990 to December 1994. Patients were con- 
sidered to have CLI if, on admission, they had rest 
pain, gangrene or ischaemic ulceration Also included 
in this diagnosis were those with acute limb ischae- 
mia. Those sub-groups used in the National Survey s 
were applied to the local patients, these were; revascu- 
larisation, primary major amputation, medical/minor 
surgical treatment and no treatment. A revascularisa- 
tion included bypass grafts, percutaneous translumi- 
nal angioplasty (PTA), thromboendarterectomy and 
embolectomy. A major amputation was one in which 
the foot was lost, that is below- and above-knee 
amputation. Medical/minor surgical treatment 
included sympathectomy, prostacyclin infusion and 
minor surgical toilet to the foot such as drainage of 
infection and toe amputations. Patients given no 
treatment included those given analgesia for pain. 
Sixteen individuals with minimal rest pain admitted 
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for angiography and then discharged with a re- 
admission date for treatment had their first admission 
excluded from the analysis. Information concerning 
the presence of gangrene and ischaemic ulceration had 
not been documented satisfactorily and therefore this 
data could not be analysed. Life-table analysis 2 was 
used to calculate cumulative survival, l imb salvage 
and patency of intervention. 
Results 
Details of patients (Table 1) 
Over the 5-years there were 436 admissions in 319 
patients. When compared to the national figures, 
similar numbers of men and women, age ranges of 
patients and numbers of diabetics presented locally. 
Hospital management (Table 2) 
A revascularisation was undertaken on 41% of 
patients locally compared to 63% nationally. Similar 
numbers had a pr imary major amputat ion (18% vs. 
16%) whereas medica l /minor  surgical treatment and 
no treatment were offered more frequently locally 
(20% vs. 8% and 19% vs. 13% respectively). Mean 
hospital stay was less locally than nationally for both 
the whole group (16 vs. 24 days) and for each sub- 
group. A lower hospital mortality was observed 
locally than nationally (8% vs. 14%). Deaths within the 
sub-groups were the same as nationally for the 
revascularised patients (8% vs. 7%) but fewer deaths 
were observed locally within the other three groups, 
Table 1. Comparison of local with national patient admissions 
for sex, age and presence of diabetes. 
Local National 
n % n % 
Admissions 436 679 
Patients 319 NA 
Sex Men 265 61 406 60 
Women 171 39 273 40 
Age Mean 73 years NA 
<60 41 9 79 12 
60-69 105 24 167 25 
70-79 179 41 260 38 
80+ 111 25 173 25 
Diabetes 115 26 204 30 
NA=not available. 
Table 2. Hospital management of local compared with national 
admissions for duration of hospital stay, major amputation and 
death. 
Local National 
Management n % % 
Total 
n 436 
Days hospital 16 days 24 days 
Major amputation 96 22 22 
Died 33 8 14 
Revascularisation 
n 187 43 63 
Days hospital 18 days 23 days 
Major amputation 18 10 9 
Died 15 8 7 
Primary major amputation 
n 78 18 16 
Days hospital 24 days 45 days 
Died 9 12 18 
Medical / minor surgical 
n 89 20 8 
Days hospital 12 days 18 days 
Died 2 2 6 
No treatment 
n 82 19 13 
Days hospital 8 days 13 days 
Died 7 9 44 
particularly those who were not treated (9% vs. 
44%). 
Hospital management for each of the 5 years 1990 to 
1994 (Table 3) 
Between 1990 and 1994 there was a 26% increase in the 
number  of admissions annually with CLI, more of 
whom were offered revascularisation (26% in 1990 vs. 
59% in 1994) with a reduction in those having pr imary 
major amputat ion (24% vs. 8%) and no treatment (25% 
vs. 13%). 
Types of revascularisation (Table 4) 
PTA was used in 16% of the local patients having a 
revascularisation whereas nationally 34% have either 
PTA or thrombolysis. Of the inflow procedures, 
axillofemoral and aortofemoral grafts, 56% (18/32) 
had an extension to the popliteal artery. Procedures to 
the above-knee popliteal artery were undertaken more 
frequently locally than nationally (26% vs. 13%). 
Grafts to the crural vessels were followed by a 
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Table 3. Hospital management of local admissions for each of the 5 years, 1990 to 1994. 
1990 1991 1992 1993 1994 
Management n % n % n % n % n % 
Total 79 82 84 
Revascularisation 21 27 28 34 40 
Primary major amputation 20 25 19 23 16 
Medical/minor surgical 18 23 16 20 10 
No treatment 20 25 19 23 18 
91 100 
48 39 43 59 59 
19 14 15 9 9 
12 26 29 19 19 
21 12 13 13 13 
secondary amputat ion in 42% and 25% of patients 
having an embolectomy died. 
Cumulative survival (Table 5), limb salvage (Table 6) and 
patency (Table 7) 
Hospital survival was better locally than nationally for 
all sub-groups. In particular, those who had no 
treatment (91% vs. 56%). However  by 6 months the 
cumulative survival of this group was comparable 
with the national figure at 58% and when compared 
with the whole cohort of patients and the other three 
sub-groups, at 6 and 12 months, these patients had the 
worst survival. Cumulative limb salvage in hospital 
was better for all groups locally than nationally. At 12 
months only 60% of the patients offered no treatment 
had kept their limbs. Patency of revascularisation o  
discharge from hospital was 86% locally compared 
with 75% nationally. At 12 months patency had fallen 
to 62%. 
Discussion 
Although the patients admitted locally were compara- 
ble to those presenting nationally 1 these results have 
revealed a number  of differences between local and 
national management  and outcome for CLI. In partic- 
ular; a lower local rate of revascularisation a d higher 
number  of patients being given medica l /minor  surgi- 
cal treatment and no treatment. Locally shorter hospi- 
tal stays were observed for all patient groups and, 
with the exception of the revascularisations, a lower 
hospital mortality in all sub-groups. 
Detailed analysis of the data for each of the 5 years 
indicated that revascularisations had increased from 
27% in 1990 to 59% in 1994 this latter figure was close 
to the national rate of 63% and was comparable to a 
recent report from Finland 3 where 66% of l imbs were 
reconstructed. Furthermore there was a reduction in 
the number  of pr imary major amputat ions and in 
those persons for whom no treatment was given. 
Therefore by 1994 the local management  of these 
patients was approximating to the national average 
Table 4. Types of revascularisation procedure. Local vs. national figures with details of major 
amputations and deaths for the local patients. 
Local National 
Major 
Procedure n % amputation Died n % 
Total 
Percutaneous transluminal ngioplasty 
Extra-anatomic bypass 
Axillofemoral/profunda bypass 
(with popliteal extension) 
Ilio/femorofemoral crossover 
Aortofemoral bypass 
(with popliteal extension) 
Iliofemoral/profunda bypass 
Ilio/femoropopliteal (A-K) bypass 







29 16 2 1 147 34 
21 11 3 NA 
12 
5 3 NA 








26 1 55 13 
12 2 2 65 15 
10 8 2 69 16 
9 2 4 14 3 
11 6 3 1 NA 
1 <1 7 2 
A-K=above knee; B-K=below knee; NA=not available. 
Eur J Vasc Endovasc Surg Vol 13, February 1997 
162 J. Holdsworth 
Table 5. Cumulat ive survival in hospital  for local vs. national admiss ions and at 6 and 12 months  for the local admiss ions only. 
In hospital 6 months 12 months 
Lost to 
At risk Alive Survived National follow-up At risk Alive Survived At risk Alive Survived 
Management n n % % n n n % n n % 
Total 436 403 92 86 18 385 314 75 314 291 70 
Revascularisation 187 172 92 93 6 166 147 81 147 138 76 
Primary major amputation 78 69 88 82 3 66 58 78 58 50 67 
Medical /minor surgery 89 87 98 94 6 81 63 76 63 62 75 
No treatment 82 75 91 56 3 72 46 58 46 41 52 
and there had been a marked change in management 
during the 5 year period under consideration. 
The shorter local hospital stay and reduced hospital 
mortality were probably related. The district served by 
the hospital has good geriatric and convalescent 
services based in a number of cottage hospitals to 
which patients can be discharged thus shortening the 
time spent in acute surgical beds. Although only 9% of 
local patients in the no treatment group died in 
hospital, the mortality of this group at 6 and 12 
months was comparable with the national hospital 
mortality. ~These patients were therefore being dis- 
charged from the acute hospital to die in the commu- 
nity. The 12 month survival was comparable with 
other reports of outcome for patients with CLI 3-6 as 
was the 12 month limb salvage. 3's'7 Furthermore, the 
high mortality after embolectomy was consistent with 
that reported elsewhere. 8'9 
The low rate of PTA compared to bypass grafting 
was a reflection of a single surgeon supported by only 
one radiologist capable of performing percutaneous 
interventions. Urgent PTA was not always available, 
thus there was a tendency to undertake surgery in 
some patients who may have been suitable for 
radiological treatment. The increased number of 
above-knee popliteal grafts and high rate of combined 
inflow with distal procedures probably reflects this 
practice. Furthermore, the lack of personnel has 
resulted in thrombolytic therapy not being introduced 
to the hospital. 
An area of some concern was the 42% secondary 
amputation rate in patients having a reconstruction to
the crural vessels, despite this being better than 
previously reported by the author 1° in which 75% of 
these grafts were followed by a secondary amputa- 
tion. A recent report from a district hospital 11 has 
indicated that a quarter of these grafts are likely to 
have failed within 30 days with limb loss. Although 
Table 6. Cumulat ive l imb salvage, in hospital  for the local vs. nat ional  admiss ions  and at 12 months  for the local admiss ions  only. 
Hospital 
Died Dis 
Total l imb on At risk l imb on 
Management  n n n n 
12 months 
Lost to 
Limb follow Limb 
salvage National up /d ied  At risk Limb on salvage 
% % n n n % 
Total 436 20 416 315 76 68 89 226 172 57 
Revascularisation 187 12 175 157 90 85 41 116 95 73 
Primary major amputat ion 78 - -  78 0 0 0 . . . .  
Medical /minor  surgical 89 1 88 83 94 89 20 63 49 73 
No treatment 82 7 75 75 100 56 28 47 28 60 
Dis=discharged. 
Table 7. Cumulative patency of revascularisation, in hospital  for the local vs. nat ional  admiss ions  and at 12 months  for the local 
admiss ions  only. 
In hospital 
12 months 
Died Dis Lost follow 
Revascularisation patent At risk patent Patency National up /d ied  At risk Patent Patency 
n n n n % % n n n % 
187 12 175 151 86 75 40 111 80 62 
Dis=discharged. 
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this latter figure is better than the outcome observed in 
this paper, it wou ld  appear  that bypasses to the calf do 
not necessari ly work  as well as is suggested by  reports 
f rom specialist centres ~2-~4 which indicate that 90% of 
patients should be discharged with a salvaged limb. 
However,  w i thout  more reports f rom general vascular 
practice the expected national outcomes f rom these 
procedures will remain unknown.  
A difficulty inherent in try ing to compare patients 
with CLI f rom different centres is that there is no 
satisfactory objective definition of this condition. CLI 
has been defined on the basis of ankle systolic b lood 
pressure, tissue loss and the presence of rest pain 15'16 
but recent evidence has shown that a definition based 
on an arbitrary b lood pressure measurement  has little 
17 clinical relevance and no definition of CLI can 
predict which diabetics will require amputat ion.  5 Thus 
some of the differences observed between the results 
obtained locally and the national figures may be due 
to the subjectivity involved in d iagnosing CLI and this 
difficulty will only be overcome if a clearer objective 
definition of what  constitutes CLI can be found. In 
addit ion, since the Nat ional  Survey allocated patients 
to treatment groups prospect ively on the basis of an 
intention to treat, and the local patients were analysed 
retrospectively after treatment, there will have been 
further differences between the two sets of patients. 
An example of this was evident in those patients for 
whom no treatment was given where locally l imb 
salvage was 100% but national ly only 56% of these 
patients kept their limbs. 
In summar~ there was a change dur ing the 5 year 
per iod under  considerat ion towards revascularis ing 
more l imbs which, in the fifth year, was comparable to 
the national figures. Since l imb salvage and patency of 
revascularisation were also comparable to the national 
outcomes it can be concluded that acceptable out- 
comes for CLI were being achieved locally despite 
identifiable deficiencies in the provis ion of a compre- 
hensive radiological service. 
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